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Drive axle with integrated electric motor for a 

• hydraulic pump 

5 - ; : ■ • 

The invention relates to a drive axle for a self- 
propelled work machine, in particular an industrial 
truck, in which two traction motors spaced apart from 
each other and an electric motor arranged axially 
10 between them and provided for driving a hydraulic pump 
• are integrated. 

A drive axle of the generic type is described in 
DE 100 63 167 Al . There, in an exemplary embodiment, 

15 two traction motors constructed as electric disc rotor 
motors (axial field motors) are provided. There is 
therefore sufficient space axially in between the two 
traction motors arranged in the region of the drive 
wheels for the arrangement of an electric motor and a 

20 hydraulic pump driven thereby. 

However, if conventional radial field motors, for 
example three-phase asynchronous motors, are used 
instead of the disc rotor motors (axial field motors), 

25 then it is difficult to accommodate an electric motor 
which is sufficiently large to drive the hydraulic pump 
and, if appropriate, also the pump in the remaining 
space. Even if the pump is arranged outside the drive 
axle, the installation space for the electric motor is 

30 insufficient in terms of the required size. In 
addition, arranging the pump outside the drive axle 
necessitates a complicated angular drive. 

The present invention is based on the object of 
35 providing a drive axle of the type mentioned at the 
beginning with improved utilization of the installation 
space available. 
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According to the invention, this object is achieved in 
that the electric motor is arranged at right angles to 
the traction motors, as based on the longitudinal 
centre line of the drive axle. 
5 ■ ■ ' . ■ 

This design makes it possible to enlarge the electric 
.motor for the hydraulic pump with a predefined external 
diameter, specifically to lengthen it, and therefore 
equip it with sufficient power. Furthermore, the pump 
10 to be driven by the electric motor can be coupled to 
the electric motor without any angular deflection 
(coaxial arrangement of the electric motor and the 
pump) even if it is arranged outside the drive axle, for 
space reasons. 

15 . 

If the drive axle has a lateral insertion opening for 
the electric motor, the mounting of the electric motor 
or a subassembly formed of the electric motor and the 
hydraulic pump is very simple. 

20 

■The angular position in which the electric motor is 
located, as viewed in cross section through the drive 
axle, is in principle unimportant. In a preferred 
embodiment, the electric motor is arranged horizontally 

25 in .the drive axle, for example in such a way that, in 
the case of a counterweight fork stacker, it can be 
pulled rearwards out of the lateral insertion opening 
for repair work, without previously having to 
disassemble a lifting mast arranged in front of the 

30 drive axle. 

In an advantageous development of the invention, it is 
possible for the traction motors and/or the electric 
motor to be constructed as a three-phase synchronous 
35 motor. 



Synchronous motors are relatively short in the • axial 
direction, while they have a relatively larger diameter 
than asynchronous motors, necessitated by the design. 



- 3 - 

Given the same installation . space, the power is greater 
and the losses are lower than, in the case of 
asynchronous motors. 

5 Likewise, it is in principle also possible to construct 
the aforementioned motors as three-phase asynchronous 
motors, DC motors or other types of electric motors. 

Further advantages and details of" the invention will be 
10 • explained in more detail using the exemplary embodiment 
illustrated in the schematic figures, in which: 

Figure 1 shows a • perspective illustration of an 
industrial truck, 

15 

Figure 2 shows a longitudinal section through a drive 
axle according to the invention, which is 
provided for installation in the industrial 
truck according to Fig. 1. 

20 

Figure. 1 illustrates a self-propelled work machine 
which, in the present exemplary embodiment, is designed 
as a battery . electric counterweight fork stacker and 
has operating hydraulics (lifting cylinder and- tilting 

25 cylinder of a lifting frame M arranged on the front 
side) and steering hydraulics (actuating a steered axle* 
L arranged at the rear) . The traction drive of the 
fork stacker has a drive axle A arranged at the front 
side, of which the basic structure emerges from Figure 

30 2: 

Figure 2 shows a horizontal longitudinal section 
through a drive axle A according to the invention. In 
each case a wheel is arranged at the two ends of the 
35 drive axle A (a tandem design is also possible) , which 
is driven by an. electric traction motor EFl and EF2, 
respectively, downstream of which a two-stage step-down 
gearbox Ul and U2 (here epicyclic gearboxes) with 
integrated multi-plate brake is connected. The two 
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traction motors EF 1 and EF2 are arranged coaxially 
with each other and spaced apart frpm each other in an 
axle housing AG, Located axially between them is an 
electric motor El, which is provided . to drive a pump 
5 that supplies the operating hydraulics and, according 
to the invention, is arranged at right angles to the 
traction motors ' EFl and EF2, as based on the 
longitudinal centre line LML of the drive axle A. 

10 This design makes it possible to dimension the electric 
motor El to be sufficiently large, in spite of the 
relatively small installation space which is available 
between the two traction motors EFl and EF2. If 
required, the electric motor El can project laterally 

15 out of an insertion opening O of the drive axle A. In 
the most beneficial case, both the electric motor El 
and the pump driven by it and belonging to the 
operating hydraulics, which is not illustrated . in 
Figure 2, are integrated completely in the drive axle 

20 A, In this case, a power controller for the electric 
motor El can be flange-mounted on the drive axle A, for 
example on the outside. 

Both the two traction motors EFl and EF2 and also the 
25 electric motor El are preferably constructed as three- 
phase synchronous motors. 



